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(57) Abstract: 

PURPOSE: An apparatus for preparing a stampable 
sheet of composite material having good interfacial 
adhesion of matrix reinforced fiber, uniform 
thickness, excellent physical properties and surface 
smoothness is provided. 




JCL4 




CONSTITUTION: An apparatus for preparing a l^j l , » , " , 11 t — ' 
stampable sheet of composite material according to 
the present invention comprises composite mat 
compressing and conveying member(1) having top 
guide rollers(9a,9b,9c) and bottom guide rollers 

(9a*, 9b', 9c'); heating and compressing member(2) having hot air supplying duct(12), hot air discharging 
duct(13), top heating rollersO 4,1 4A.1 4B,1 4C) and bottom heating rollersO 4',1 4A',1 4B',1 4C), position 
controlling means for the rollers(DA2, LA6) and temperature controller(T1 ); melting and compressing 
member(3) having top heating rollersO 4D,1 4E.1 4F.1 4G), bottom heating rollers 
(^D'.^E'.^F'.^G'.^H'), position controlling means for the rollers(DA6, LA6) and temperature 
controller(T2); thickness controlling means(4) having top slide rollersO 6A-1 6H), bottom slide rollersO 6B'- 
16H') and space controlling nuts; cooling/preheating member(5) having top cooling/preheating rollers 
(19A,19B,19C), bottom cooling/preheating rollersO 9A\1 9B',1 9C), sheet cutting means(C) and 
temperature controller(T3); and bottom endless belt member having an indented groove wherein the angle 
between the axes of top and bottom rollers is maintained in the range of 0 to 45 deg. 
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H 2(a) 5.^ gg£. 



*l3£fc 4*Eh 7H ^#a|°| ohEl 7hg z|£ ^ah £ 



1 : ^»o|] e y^O)^^- 2 : 7« gf*Nf 

3 : fij^ 4: 

5 : y^/oil^ 12 : S§ ^3 

13 : «H# £jH 14-14G : ^EJ" 7|-tt S*B1 

14'~14H' : 7h°| ^.m^ 16A-16G : ^afO|H 

16B'-16G' s o^h ^£|-0|H ^#BH 17, 17' : ^§ b|e 

19A-19D : ^^/oilS S«EH 19A'~19D' : yzt/oflfl s*BJ 

DA2 : £W i§ ^EJ" LA2 : ^§ ^<E± 

[aaai ^mis 

ii^S A lo|H(stampable sheet) *I|2S-*|» o|§^o| ^ag ggo| ^o^^o; A lo|^ 5E£- 

^g, a^i-cm ^§ °i « 0 ww *ngai as, sa, goi a^sife § 

Ho|| g#a«- sBW|fi7* Vol a»s|o|x| S-cK cM* ^xn# «(tt«hoi ah^s ah^ # a«*l*H= ^tMm 

o| xii^o| stf ^ K fcs bias, ^ uisMjas, su «ws ?mi*s ewi sm. g§ 

«4! ^*|g! ga|o||^E|| s ^x|# 9214 ft£ 2Wa|ju g#a*l- ^SMIfi(FRP)fe- iSSfe ah^ 

S 7WH oioi ^g7|, AjH| ( §°p|7|, Q7|*jX|-7|7|£| ^#o^ AhgH|cH SW. ZlBM, ^ g -*| # D||e 

^-i ^§oi s^e ^§oi oi cK oi ^iia^ su § §(.7 1 ^1^04 37^^ -xj# A^eh-a^a- 

§^a, as^ m 5-2859475: ^mchi^ 37^ - X | o JX[2f ^ g s«*(aoi : 3~50mm) 

7| ^^l§Oi| g.A} £EfA|7|fe ^->4§7|aK ^->4 ^BHQijo^E^ Xi|7H^fe §||H 0| S||H 

---^ o|#^gAH ^1011 ix|4i(u>tt^)o S 9||«(web)# g^sfe o| «g 2^ofc S§ a3E7| 

oj oj^ ^AH£| ^yiijg a| 0 |e Xi|^§*|7F 7HA|S|CH ojQK 0| &x|^ ^j^7F gX[y Lf|X| £h^#^0| 

ojAi zi *|30| o\mz. ^I3& ^ W«s| ^a4^h Bfo|- ^#§f ^3a|^ 

^ ££«f ^ §SoW &A hi ^^a|7|HM a^&*|# §^ ^^S^o| 010 

0=1, ^^'H^ ?|HyHS ^SSfOi HaJI^ 7^5f°M ^^|0|^E a^ §=' a^oj| o|£h ?|H^I 

a^oicHAi ^^o| so,^o O |§oh asS ^t^AH^oj ^1^7). s ^ #7^^J1 a^°> xijA | £ fficK 

@6-47737S §M0i|^ #a| E.^#7|- ^-^SJCH #a|H^iJ£l A|o| E.9.[ oi^ a|o|H 
(°H^)S SfiS Af§§[2, ^7 1 #E| HMSej A|0|e^ #£| A| 0 |M Ah0|0l| §§ gB|H^HI 

S gf§ f S5o^ ^Ajo^7|^ 0| A|0|E i go n^g^i oj 04^ « £ | ^ o A| 0 |H# 

#A|0j| ^0| H)-^^ojAi A^ol|Ai 7^, Aj ^7^ tH| 0 1 OH 0| Xj*£| A|0|e§ 7^^ §g g 

ai»sffla* ^ai aioihl-hchi sa, a^i^^ 7^s a 7«a a| 0 |h# yzm^ 
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^-l ^S^I#o||a^ §§g #a|H^IJ&i# a| 0 | e A^ofon °f§sHot t[s.s. £p| ^x|s| §§ &g^yo| us 
WjI §§9 3^ a|o| e soil qj^oi £.^A| 7 | 7 | 7 |. <H^cK BE°h «*#7W S«llo|oj ^ e 

Oil S|«l|AH]fc A|o| H o| £J°.|£| ^| 5SSO| gglS^ XflgS) §*j^*|nf £SJ©I- g^gg *^*|-7|£ 

cHBck nail, 7Wsfe E*£»*ll8|iH S±]o|o|ah; 7«tW^ B^EMIoiiah xi|g°| ^mi»jH*h3 

ss^- g7H a 5-16139^ ^Moii^- &ft^mwm)& *na£»fe yy, ^^2^ ass ^p- 

£S #SS £Pi SlfcWfc gu «^fi| sefai 54e^k Ap| g^o| §-x|^-e-| 4 

3^7 ^*l^*f gff^o|| a « » WEWlxi ^sva|^ o|£«t^ <2!!#cM|^ 1 

^(endless belO^K 7Mg^«E} Si L J^y°l £^ ^*J- a|o|e *||sg-*|7|- 7Ha|h|cH &cK 4PI g*|fc 

7^ ^&o\ a^Ai cc- $«H*|fi| 7jo|2, o| 7^ ^E.^r**Jfl ?KH*|s| ^#a| 7« m#eh# 

^ Si^alfe- oW, Zf £SB|yfi| J1S£|0) °JCH S7^-g ^X|o| g 0 |^ °Ja}°I §§*§ gj^fcg £ 

^ A l^ t S^H^ ^X|o| ^oj*]- *J js 7( . §7^^, 5E°]- A|0|eo| *!3<5| 4 s ¥ 

»ll Si 13 SSf^ol MS^sH^li, a^EfB Ete*l g7| ?|°j gAj 0 |7^f 2§g 7[o\^ s«eis| yz|oj| o| 
&a|o|eo| yzjolcHAi 7FSS a|o|eo| D ^a| =tH| 3£§o| ago| suck 

ojoil 4S Ajgj 7|##^. A| 0 |E ^|^A|0|| gg^X|o| ei-xJOl f^g^Il 7^A|CH| 7}fl*| 

0|7^K ^Af ^#£-|# A^*hC|- o(-CH] £|\5E Ef^o| H§A|?|^ ^0]| #H^|-0i §§ ^X|°| <g 0 |<M °IX^| 

7^£jo S ^ fi££5 ^1 Si a^t!" S3 Si^f tfMt ^ S2, ci^o| 

S a9of|AHfe#Ei) 7|#s| o|B{Q- «Ha*^l- 7iffiaaf, ^K^i 7FS ^#b-|o| c ^o| ^ 

^\ % £ D J§ 7^ ^*^H^o| paging A|o|^S|- f ci^o| ^§B^jo S £j ^ a ^(zone)# ^^^ 0 ^ 

MS. ^^7}- x|-d B^^oil o|^H LH-^a| 7|^7|- Ay^s) - y 5 g s^^^l ^a^g a|o[h# <^o_^ ^^g. 

C[ f £ W, ^ ^1^1 a-aoil e7-|SKH ^HMAi, s g. uj-ge ^7^ AH cj£ ^oj- 

*W A t§°W L l S7^Aj -X|Sh Aj « go § o| o 7|S Ajog SW0( A ^*KH 0| 7 ^AH g « ^ 

si ^?i^E.s>l *ho|«a| = a ^ ^^ XH ^ # ^asiM a| 0 | = ^|^| ^ #o|cK 

* WSfil &7^| sah- ohh^!^ a^^#a| 7^13 g^o| ^2o^s ^ ^qj^ ^-^^-ah^ 

S3 7^ ^^XH^o| A| 0 |E *i|2^x|# Xi|g«J-0i| oicK 



& ^-ga| ££ cF# asjs. gj-^|# a[^[x\ Qt^-ME. lH^s| 7|s# a^^ai^j ai- 7 |^ ^ah # 7 ^ 

^^flS A|0|M X-j|^§-x|# AHl^oj-ojl OICK 



S *So« o|» ^a^HSal ^^^g a|o|e *||3=*i*|fe- x-ihSE lH^I aH|4J£o|| b[2| g>o| ^ ^§ ^EK6, 
7)011 £|SH ^l*|7|- ^Sh|^ 7[o\E. ^#Bi(9a, 9b)fih fl*|7|- ILSS 7^o|H ^§ei(9c) Si W*l 

y\ ILSS o^h 7ho|H ^#&K9a', 9b\ 9c')^ «g ^tJ-ofjH 0|^^(1) ; ^|ojfcH(A) l-H cHI M ^# S 

3 ois(i2), «ns ojs(i3). ^m °h^(ma)# oi^^ 7^1^ m#^(G), ^^i #t>\ ^^i^h 7h 

^tl Afa 7 ^o| s*EH(14, 14A, 14B, 14C)2F ^ ^ 5§ ^E_KDA1 -DA4), ^^l 

7h 7^o[ c ^o| 7 ^ S §SH(14', 14A, 14B', 14C*)£F ^gei ^^S= ^3(LA1 -LA4) Si ^£ 

i§7|(T1)M ^Ajsjoj o|2, ^7 1 Z| 7« ^#Bia| 4 A^|0ij fj^Sj- ^o|o| 74£| °-X|^0i ^Aj£| 7 ^o| oj^ 
*(2) ; ^lao^AjuHOilAH, Aj- o|* C^o| ^ch 7 ^o| S4BK14D, 14E, 14F, 14GW ito\ 

^EKDA5-DA8), 3 0 ^7^ 7^oh c^o| 7 ^<g M#^(14D' t 14E', 14P, 14G', 14H') 

^^*t ^ s ^E.KLA5-LA9) SJ S£ i§7|(T2)^ ?&S\0] 51 H t ^ 7] z| 7 ^ ^4^1 ^ Aj 
Oldl fJSoh a o|o| ^AHg § § Of*^( 3 ) ; JtflatHtAjMIOllAH, ^fi| o j7 ^ 7feft c^o, 

#^0|^ S#B1(16A, 16B, 16C, 16D, 16E, 16F, 16G, 16H)£F ^SD(18, 18')0| 2 

§ L1£(17, 17') 0 ^x|7^ ZL§S cfrai ohE!- #SfO|H £«BKl6B a , 16C, 16D', 16E', 16F', 16G'. 16H f )S ? 
ah£j ^ ^ (zone)g gsfe 59^(4) ; *flgfcH(A)LHoHAi f yzf §" 7^# ^|7|- 

g#o| m « 7h x, Aj" oj- 3^17^ 7^oh c^o| Avy yj^t/oiltt ^#ei(19A, 19B, 19C, 19D)SF, °H*|7F 21 

gtj ^cj. y zj/oflB S^Si(i9A', 19B', 19C, 19D'), a|o|^ gcj. -c4(C) Si -^SE ^S7|(T3)^ yz|/ 
oil^^(5) ; Si 93 8o*a| ^Ej- ^^(15)^ ^3o| qd 7RS! ^M(15')^ 
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^§§ ^g°s ew. 



^M£^ & S-Soil s^xh^.o| a|0| e *||2E§-*|o| ^aSScOli, JH|2£fc av^ 91 ^§ 

si&l aH*l SS£(7ho|H £«Bj(G)sf ae tEKO-S- 48^)olni, *ll35Efc 7fS o^f- 7H3 ^#a| 

3J o^l- ^ eo| ^ah cj-3£o|cK l||x| Xi|45E0i|Ai a^oil-^ #SJ*[ MStl^. 

^m a w^(MA)m a*W2)s oi#^ ^ttQHH oi^o)^ ^g^*^ 2§s ma 7k>ih s 

t^(9a', 9b' , 9c')s* £p| *|-Eh 7 k>| = fl^olH av§|.^ 7 fee a^ ?[o\E. SSelOa. 9c) 

SI- ^I^J^h H§9 ^t!- 7>o| = S*B1(G)7|- #7 1 ah^ 7K )| = ^#E-|(9a, 9c)ol|fe. ^ ^a; ^(6, 7) 

o| ^a^cH siof Ak 7 | ^#^(9 ai 9b )o| ^oj a^j. 7fem*l s\o\ °[cK cq-aw, Ap| ^#b^(9 C ) ^&o« 

S£ ^&oH^^I ^Jfll* -^^|oj| ch^H 1/4 o|a^o^ o^sf^oi o|^§- ^ oicK na|ZL, 7|-o| = 
^(9a, 9b, 9c)£r H^-^H(8)oi| °| 8H °Jf£|£s s\o\ Si 32, o|-«y7K>|H m#eH(9a', 9b\ 9c')o|| SiojAj ^#eh 
(9c')fe §es| a»*de!(ll)o|| 7^ a^E|(io)af ejl^lcH 5icH 7^ 2L^Ei(io)oi| °|§H ^SS^ #a|o|| «t 
S 7|o| = £*sU9a\ 9b', 9c')£r ZL^ ^(8')^ °|sH £§£|7i| £|o) SUcK 

*PI ^U" D H — 2^ o|#^(i)oj| ojgs h 7( . s <Zm^-(2)~ ZL £Jth^o|| ^|°JH(A)i-Hoj|Ai aj 7 | oj*j 0 |# 

¥(1)o« eJSohOi *«EJbH(A) 4)^1 ^eoll GjS(12)fiF«iatH(A) M|a| «|-E±oll H§ t*H# b)M(13)7F gx| 

gi H {12)o|| °JS^oi oh^o]| 7ho|^ M#£4(G)7h ?gSch aa|2L *H8JfcH(A) M|s| ^^oil 

^ mSS| 7hS S*B|(14)fi|- C^o| ^ ^#Bi(l4A, 14B, 14C)7f ^S^, ^cj-ojf-^ Ak 7 | 

z|z| cHgfcfe. QH§o| 7 ^ ^- eH(14 .)^ c ^o| ± ^ 7 j. tt s*Bl(i4A , i 14B', 14C')7f ?4jgcK ^|2(a)£ SJ 
AH(2(b)5EcHl ^o| a^ 7 | m^j. oj 7 ^ ^^^^^ z| ^o| ot^^j ^^sj oh^o| cc- 

^^S= 3E§ ^El^M ^ ^# a^|. cc - y^|A||J ^ °i£^ s|oj Sich. ^, o|# ^|§HaH ^|2(a) 

£0||a^ a^ y^j ^S^ElKDAI -DA4 : ^|1ioi|A^ DA2°I £A|s)cM Si#)0| o|# 

o| ^o| ot^o|| z^zi o^^sjoj SiH, fl|2(b)£0f|Alfe A^ 7 | ^cj. 7 ^ ^#B^o| ^^|A|g - ol^ 

^ ^a-lJ: ^E_KLA1-LA4 : ^i|1Ho||Aife LA2E1 £A|H)oi 5i^)o| 0|# o|-^j- 7 ^ ^#e-|s>| ^ 

o| otso]| oi^B\o] 2i"^K ^7 1 ^#£i a^|. goj ^ g ^£h(DA1 — DA4)^ M#Ei ^S-S 2S§ =^Ef 
(LA1 -LA4)# A^^oi z| ^a^|°| 0-45°^l 2ES&cK naU, 7 |-^ ^«(2)°| 

fllflfcH y^l-^ &7\ y\% 2m^(2)z\ g£ ^S^7|(T1)7F ^x|£(cH sucK Akcj- 7 |. tt 

S*^(14, 14A, 14B, 14C)S| H7|fi|. 5!^^ 0|# i=H «H ^ ^H§o^ «jy MSK14 1 , 14A\ 14B', 

14CW §SoW. 

SS ^^(3)^ ^IS^ (AjMfoil a-| 7FS ^^(2)fi|- ^^oh£^ ^ah^cH SU^CHI, o|7|oi|^ AVc_ h «o|| c|-^°| j\ 
% ^#BH(14D, 14E, 15F, 14G)?f ^i^]!, 0|# ^cj. 7 ^ ^#E-|oj| Z|Z| qjg^Oi ^E_^o{|£ c^°| 7^ s 
*BKl4D' f 14E", 14F', 14G', 14H , )7|-^ScK 

^7 1 gg oj^( 3 )o| ^cj. 7 |.<g ^t^f^ a^|^ 7 ^ ofx|«.( 2 )o| A^CJ- 7^ Dh^7^|M a ^ 

S*|A|iJ ^ AiTil ^ah^icH 0|# S\nK\^ m#BH a^|. go| sg ^■LKDA5-DA8 : ^HHoj|Aife DA 7 

□} iA|H|cH «#)o| o|# ^#e^o| *o| oh ^ ai| z|z| ojS^laj 2icK nap, a^ 7 | g« gf*f^(3)£| ^Ef 7M* 

^^E-|#^ ^7|o| ^^(2)2| ohEJ" 7^ m#£i2|. □F^7^X|^. a ^# 3Sf^^ ^^|A|^ 4, 01 Tij ^Aj^j^ 

2f-^^o| Hjo,-i- o|§H ^cj- ?l<*^9.\ 2|Zfo| ^oj| ^^E-j ^§ ^^.K LA 5 -LA 9 : ^1£oj|A«i 

^ LA62i iA|s]GH Ai#)0| ojg ^SCK 7^ a*f^(2)fl|- Qffi7W ^ai z| ^^^o| ^ A ^ 0 |o| 

0~45°^l ^SohcK 

nam, §§ °j-^^.(3)o| xflojtH ^oi|^ aj 7 | gg ax|^oi 3S§^ ^£ ^S7|(T2)7|- aj 

*|^oi jucK 4p| §§ »^(3)o||A|a| 7^ M#eH(14D, 14E, 14F, 14G)S| H7|s|- 5!^^ o|< ^#2-|oj| 
qjei) z|z| cHS*te 7« SMIud 1 , 14E\ 14F', 14G', 14H')S[ Stt*FcK 

^oi, 7ra ^^^(2)oiiAi §§ et*r*(3)9}x|£| ^ £«biusi ^7|» a« 5§ 

^ ^^1 3SS OISSW 93^2^ §7i| So SM | s^ Dfi e( MA )o| ^^A|7|°4A-i a 

*WJE^ ^4Js|<H SUCK 



Ajy ^sfo|H ^#EH(16A, 16B, 16C, 16D, 16E, 16F, 16G SI 16H)S* o|#^ q|g§^ a 
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?\*\ 5l^m y[*\oi t = afl^ c ^o| ^cj- ^a\o\E. £*aUl6B\ 16C\ 16D'. 16E', 16F', 

16G', ^6H % )?l *j*iacK o|# °j ^a ^a>o| = a^|°j ^ ^sH ^7| |aio|H 

S«cH(l6A-l6H)fc «SS(CR)S5. o|#o| ^^o\ ^g2 £ zjzj a§| J2§i]aj o i j 1( 0 | ^S^(CR) 
a| ^o{| zjzjji*^ ^«g(i8, l8')oj L^^S MH(17, l7')7h^^sjcH SJ^K £p|a ^a 

ts|o|£ ^§ (17, 17')(H| °|SH aWeJoii aj«}£ ?[^*v yg, 4M» ma 

#BK>I = S*Bl#s. ZL 2LSS)Oi A|0|H2| ^|^ £}3 ^§ MH(17, 1 7')Oj| o|S|| 

y^/oi|g^(5)^ 5§^(4)f S^oh a|o| e S uj oflflepl fl*H *08|fcH(A)M|o|| Avyofi c ^o| 
yzt/ofla ^#£i(19A, 19B, 19C)7|- <y x|s)c^ 5131, «a<>llfc #a yz|/o^|-g s*b|s|- H7| gi 51 
^7|- ^7 1 LH§S^ c^oj ^ g o| y^/oflg ^#B-K19A', 19B\ 19C')7F &<E1 a^t/oiia ^#£^1 

t^S ofsnoi|Ai SS^WI ^*I^ck nam, °h i-4§o{| a7|<^ 5!^7> §iJ ah ch«s| ^^l/oil^ s*bU19D) 

si- ma y^t/oaa m#eh(i9d')£ &a 5j ma a^ia ^sa^ ^*isck nam, 

#a a^/oiitt ^#^(19A-19D)^ a ^oi ^zt a^ ^oj^i- 7fe& ^om, <y7i°j- ya si ma 7ks 

oj|Ai£h Df5;ws o|# ^#Bio| a^|. g|o^ ^ § ^a(PC1, PC2, PC3, PC4 : *l|1£o||Aife PC1 a £a|£|o) 81 
#)o| ^^£|ch oicK 



Bffl, ma ^ ^7 oil ^ SSBJ(19A\ 19B\ 19C\ 19D')£- z|zts| fl*|7> J!Sh|ch &cK nam, £p| ajcj. yzjy 
oflgS7> *J*ia xllgJ^(A) M|S| ^oi|^ ^S7|(T3)7h ^*IScK av 7 | Any oj ^a yzt/ofltt ^#b^ § 

so|cK nam, ^#h^(19C, l9C')sh ens ^#b^(i9d, 19D') a|-o|oj| ^E|-a| a|o|s ^a ^a 

(C)t ^^CK £E&, ^§^(4)^1 #a^|H ^#^(16H, 16H')^-^BJ £!tPI(ST) «^ ^^-^l 

ai-o|chi sjoiah z\ m#s^ A^ioii a^7| sa ^a(cm #ck 

^I3£o« oi - HW ao) 7 ^ asf^(2)fi|- §§ a*T¥(3)a| ^a 7hS zt^s| ^af o|o|| cHgofe ^ 

a 7« ^#b^o| ^^o| * 0 | oi^^ z|5e, 4 ^a ^#b-i *asi ^^i^d »»oii qisH ma ^#BH ^^J^l 
* t oi^i o|sn - z| £S o~45°^i a^iM moi ^7|o|- ^#bh ^m ^a#(DAi -das)^ ^7|oj. 

^#B-| ^a#(LA1 -LA9)# 2*2+ S*tS-o^Afc| Mcf 7 ^ ^-^E-]o| *g ^^|a|7| Jl o|- 

a 7Mg ^#b^i §§°j^ ^o\\ ^j-7i*i- s^^h^ 

C K ^. ^i|3£0{|Ai a^§|. y o| ig oH#(K1)# A|7i|^*t A |7i|o| a^S"S, k H^ #a|°j ^a^-^(SC)^l SIS 
oil o|^ H S-E^goj « iS ^ (Y)# 7^x| ^ S ^a(DA2)0| o|^£ *^(Y)# ccheh a^^ o\^7\\ s\JL t 0|cH| cch 
si- ^o| tfi|o|g(BR)o|| ^s)oj ^a ?H M#a|(l4A)£ o|#^7i| gcK □^^^x|^. ^a ^#b-| 

(14A')o{| 5icHA-]£ 5§ °H#(K1')# a|t|| S-»5Efe a|7||sj acH^&^S #a|°j ^^(SO^I 

^ISo]| o|SH S"E^go| #^(Y')# 7Fi! ^a(LA2)0| S^(Y')# ^ 0|§eMI H|ZL, 0| 

0\\ LL[B[ ^0| t^|CH S(BR")CH| A^SJ *||^ 0|§^7i| £JCK 0\m?]\ go^ A^|. 0|gJlh ^ 0|^Oi| o|«|| 

-y-a 7^ s#bh^ ma a ^i^i ^zdcni ^# 5§^i scK*«3£oi|Ai fi, f2, 

s F3^ ^ ^a 7ha ^a 7ms ^#bho| a} 7 | ^a## h^i^i^ ^s^moic^. 

nam, 7hS ^^^-(2)fih §§ o^-^(3)oi| $icHA-| a^cj. 7 |. s ^#en#-a ^cj- 7 ^ ^#E-|#oj| ch§h ^1^^^, 
0-45°£| HAMI7I- £|5E^ S-cK 

7^ a^(2), s§ ^m^(3), 5§?(4) s! azt/oiia^(5) ^a ^#bh^oiiah e( MA j 

fe- a|o|e( S ) S o|$§fe ^a ^-Sh ^Hfendless belt) (15) 7 1- ^^js|ZL, s|a ^#a^|^ ^a aH(15 , )7|- 



nam, A}cj. oj ^#eh#S ^Moi| o|eD ^§ H °.Ei(M)cH| ^§ ?j3acK aa|32 ^ 7 |o} o, 



Z|Z|o| S#aKl4'-19D')2F ma T S J fflH(l5')^- ^§ ^im^Ai ggHJ ^7^-fej -X|7|- 

>§H|X| ZLa|i A^7| Sha ^a ^^(I5')7h 0|# Saoj|AH 9JCH^X| g^5E^ m7| Z\ZH Ai|4£0f| 

oi- UW a0 | a0 |o| [uj ^o| S^£|cH oiJl, §|-a ^^(15')^ 7pg ^#B^| U«T5|£4 S| 



nam 7^ s*B|fi|- a^/oiltt ^#e-f*r ^I2£0i| ujs ^o|, b.7\9.\ 51^^ qjs ^#Bi(l4, 14', 19D, 

i9D')ai ahm §Sof2, 7|ei- ssai(7hss mzt/o(iv«)si a^ s^mcK a, ma s 
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KIPRIS(SH^olSS) 



mioixi 6/11 



§&1(14'~19D')o||a^ s^bh S^o| do S sua Sic^ 50101 ufacf. yzj/ofloj s#b| 

(19A-19D. 19A'~19D')fc ^I2S£0|| a[s>l ^o| Sf^f yzfSpl yz| a | XH| 7 h §2[S^ fcS^SKX X') 
01 m#(l^S[)(K, K')2| ^fldl L^Ajog g4!=J01 SicK 

aais 7^ 2«ai c£- 7 ^ qh*^# olsetc}. ^ l *\<*M9\ §^o)|£- &*i|°| mi*o\\ *j7| s| 

o|£j, uHh^sWIfe a|o|^ o|o|e-| (sheathed heater) SS^°) So i| ?fo^ § 

£*1|S °^o| S#5H g^*}cK 3u||*|| £h^o]| 21^ 7 ^o| g ° - sojeg s^e^oil S«fA|?|3i 

^JH#7|# A>#SK*I g0||*||7f 7pg£j£S Sj-cK ^ ^o|°| ^A|0)|0||Aife A^cJ. gj §^ l^/o<|« S#BH01| 

-Mxr "eS^I ££tt 7(-^S oh«I« o|§a|?|^ ijief AfS^cK 

4H2I- i>€- ^^oi| a|2h g. ^°|a| sffW|£°| a|o| s. *1|sS*|2| §y n s^WI ^gs^f. 

7rS a^E^i 0 )a| ^#o)| °|SH ^ Sg go^oi S^i 7 K)|H SfB|££ SfSSfe ^§ S#si(9 C ')oj| 

s.*M0| g^n^ §a|o|| ©fcf 7F0|= S#BK9a', 9bVl ^§S££^ «JS.(8')7|- Sffsf2, SE£h 0|2|^ §a| 
oil ^Eh 7 r o| = S#5i(9a, 9b, 9c)£ *rS°WI o|o)| r4a|. *|e( 8 ) £ x^^i e] C K o|g7|| 
#SMu-| (sliver) geH£ =j ^tr°m(MA)£- ^tf°HM 0|^(1)# #j^o|7|| si-er^l, o|t£|) 7jo| = 
S#e^9a', 9b', 9c')oj| ch*i xrcj. 7|-o| = s#&1(9a, 9b, 9c)£| £0|# ^ 5§ 4<E}(6)°i 5§sfoi 7K>|£. 
SS2H(9a)£r (9a')2| 7J3# ^t^H e y*f o|#^(i)a| oj ? h ££ #cH7Rf- s*f D()s(MA) o| £ | £ o| =^ 2 ^ m 
fi* r 7|| «f2, 7h« a*1¥(2)£ o|#h)7| sa| o, y[ 0 \E. S*BH(9c, 9c')S oj|2| 

°HM(MA)2| ?J3 5§ =r£H7)£S 7K>|H S^e-|(9c)s>| ^o|# s|cH*f ^7)| ^S§-o)| u[B[ 

^tfQHS(MA)7r ei^Hlfeqi, ^tW)H(MA)fe 7 r 0|= SS^(9c)2F 7 r 0|H S#EH(9c')£| ^1^- 
^M(8, 8') AK>|of|Ai 1/40| ^ o^^^a^ 7 ^<g g^*[«(2)S o|^£!ch. 

^^HS £J-*r o|#^(i)cH|AH ojsfsj s^ooed^A)- 7(. s o^^b (2 ) S o|#h|^a) ojx] y\% oj*fj=i 
(2)£| d&.^o)| qS(12)S^E^ S^SI^ 80-2501C, Hrif^^TII^ 100~20CTCe| H^o\\ °|3H 

^H-oHS(MA) =^^o| g-^£|cH 4=^-^ 0.01-0.2% o|ohs oh#^ ^7^^ ^°.o)| cHS-oiig 
y\ s A I9 t^K ^lrDHS(MA)S^E^ xh|^S! ^^-E S# ^S.(13)S #§H ^l^ S|=f= S|=^S c\m 

«H^rSS^. &^£JJ1 Aj = o| ol|^ ^l^DHe(MA)^ 7ho| = SSSH(G)« %m\oi o|^*| 

£ l ^Er S«5H^2h oj#3^ Atch gj e(i5)2|. s^h gsej^af Sfch =«}• ^e(l5') a^IS #CH 

7W At 7 | ^E( 15i 15')2h Ol^S^Ai 2|^o| 7 (. @ oj y y_v gj/c£- o|| ^ o | 2| -g§ S 7H *l 

a o«iaa ^th°HM(MA)fe s#s^°| ^sj^Sdl cH§H yon zfS(o~45*)a| S^|i-H# °A|s^ 

H Xi^ CHg2| Atc h oi 7m SSSH(14, 14')2 r A«2| ^EJ- Si SrEr 7^ S*ei(14A, 14B, 1 4C 31 14A', 
14B', 14C')» SMZtn S!cK o|0H°| 7\H o^^a (2 )2| Z| 7r^ SSBH°| 150-350-C, a r &«l«h71lfe 

180-250'CS *x|s|fec«, s 7^ o^«(2)o| *flgjtH( A )L||o| 7^ s £ A ^ 0 |2| 

30~50'C2| tl^LHs a^Sfe S-y OlgSffe S£ 2a7|(T1)S ^ 7^ S#EHS ^§ 

7^ ef*W2)o«|*1 s 7^ Aj°- #g£|oi ohssi^ ajx^ IfijsMI £)cK 

OIOM-I, 7^ a«r=| ^t}aHS(MA)t S# ^¥(4)S 0|#S^. §§ g^^(3)2| y\% S#^2| 
150-350-C, HHfsj«h7|| 180~250'CO|ch. gg ^S,^(3)o)|A^ Z| 7^ S#BH2| ^ A[0\9] zts.t= ^7|°j- 7h 
« a^¥(2)af °rS>7 r x|2| a^|LHo)|AH #x|fi|oj 5iS, ^ 7^ s^eH2| g£ 5 | ^ £ ^7,^ 7^ oj. 

*^^(2)2^ Sa*hCK g§ aat*(3)0«Aife ZJ- 7he S#BH2| 4d§=J ^£(0l|acH. d|)eb|a 
3^fe200-C)CH|Ai gg^fe %7[±& ^#2| SSI! ^A|7^ D|eax £°o| = *J^-^0i 

0|# #S^| = 0\X[ tig ^ S ^ ^ X |2| #S^# #7hA|?|fe t h7)|S S&Sj-cK s 

o^Ei S#Bi(14D, 14E, 14F, 14G)o)| q)s(| av^ ^ § ^EKDA5-DA8)°^ s*EH?J2| 7J^ £Efe 
o|o)| m§3ffe S#BHo|| q)si- zjsiS 5SI^£^ mf D HS(MA)oll ^s(| ^3)a| ^&£S SJf-^o| ^gsh 
E.m sl-t «!-^, 7hS S#Bi(14D', 14E', 14F", 14G', 14H')o)|A^ a^ 7 | a^cj. 7^ ^#eH#0| Sjgsfe 1)2| *£ 

§ »^x|aaf oi#^ g§ ^a|7F gg gEficf ^s. <g 7 ^AH aaf g ° c£- o 7 | S a^IS S^Sr 

0i 0|# Aj °o| ^@-AH # §CHA|^ 2§Sj°J "CHS^S 



°s 2i^¥(3)ol|Ai gf 4*1 a| o|*h S! W flaiS ^t^t>HM(MA)fe ^^1 5§^(4)£ o|^£jcH ^§a| = 
»«£ 2i^£icK s ^|o| ^l^^oii o| S ^| a| S ^- Av t (. ^efo|H S#BH(16A lHa| 16 h)« H-gf^ 
--i!(18, 18')0| ?J2| 5§ L1I(17, 17")S ^ gj^|A|^ g^h #ahO|= S^B^(16B' M|A| 16H')2^| 

ll^m ^§Sr7|| #X|A| L I A^ oj ^g. ^atO|H ^#5H Af0|# #2fA|^ a 0 .5~10mm2| S?|0||Ai aj§ 

8I*W»I A|o|HA^oi= sic K opiah, ji^m i2D££»E^ ^lr°H£(MA)2| ^^|2| gxff § 0 |7| ^o|- 

04 S§°h^(oi|##a, 10~50kgf/cnf)0| ^*roHH(MA)o|| 7Hflacf. Ci^0|, A} 7 | £}2J LiE( 17 17 -)g 

^ohs oi 3h y s#b)2>2| yy^m s§U-°smj ^^21 a-^e^oii 2|sh ^D-ahs a|o|e^ 
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KIPRIS(SH^&ISa) 



fill 01 XI 7/11 



SS^o||ah ^go| ysj. tfaa a|o|S# a^/oi|g^(5)s o|#*>cK azt/oj|a*(5)fe 41 

?W 4=8! »cK 5i«HS ^»)| 3ES¥(4)o||a) o|^s|oi B s*-tWI£ a| 0 |s# y§*[ ^41 ^ x« 

«8»ck aa|JL, y^a) a^ gj s ^ ^ #B1 g « # s »bil||o|| ^ g ?Hu(E| 

(cavity)LHo)| 5°!§f §s|| yzj- a||*|, oflgG|| #2|a|?1 S-^EHg a^*^o S ^ a| 0 |S# yjz,^ 

aejs* gsti yg #^a|?^ £«ai« use ^©o^ 

*HS a|o|e# oi|S*KH zi cfg ±aS ggo|| Afagpio)! a £s #x|a|2Jc|- zia|n yzf/o||y 

^(5)o||^ ^)*|o)| ay ^E.KC), ofl^cH £E^| ^ §° a^|s W a|o| s 

# 37|s SEhSKH giPI(ST) = o|^°|ck ^g, y^/oi^^ts)?!- AflgjtH(A)ms| 

2S7|(T3)S ax|*KX » 7pg y*^(2)2| g§ y*f^(3)2| g^2|- wa,o S 2> a 
#a|2| SS&cK 



oi^af &e * veal *6Wlfis| -Mo|S2| *i|2g*|S Ahs^a «*}XHS a|o|S2| 0 5~10mm 

2| S^MjO||AH oj2j S golem *«2Ly ^ «j1 ieS0.3-i0ma| ZflXtt ^ 5121 £E» gh£S2| Alois 



3a|2 L & yg2| &x|0)|Ai «f ^HUHg A|0|B9| *||3=A|0)| A>SS|fc =^x| S ^ #a|o)|ygi # 

a| = £nlB, #£|^e|S!, ffa|S«u|y. l-|o|B6, ufyg 66, i-HIS 10, #s|oFd| = . u|yg. #a|o||^E||s. § 
§ *1#2| y?ktg ^xis cjh be- = # = o|At A|#y 4= ye.Hsjo' s A^sife 7kt 

S yy&l S*|o)H ^t}^S. ±<g*\m ^lo|sa| ^Isaioi aj§h|^ gsh ^ ° aAi - = a | BA ^ o s& 
^= §s| = 7!S ^o 2f l _ mB 6> 66i ^ajg. 10 , u|ys, o^a^□|H, #a|o)|^^|s soj 

Ahs^tt), gas ois = ^ # ^ a^shs. #ck 

?l cl- 



ae. & ^S2| a|o|S s«2§*|fe £S5H2( s*Ei Aho|°| ^^£7^ o - 45° a fl<HI AH ojo ]a 2 

mm t 91^ urn es, ^sen^si ^21 ^s* ys°h ^ss ^i©^ -^|o| « 

y\ y-^IUcK ccfBH, §S3 =^*|:n a*h«#s| fig oil #^s| ^§ 5J/£E^ l^ashTII £|°s 2'J£ 



z uHt,to S g^sio) 2i43 gsj Aj=43 s§2io)i o|s H o^^e|ch sycpi, 01 °mm fli7H«fs as& 

*H5£S| 5jX| eia|g Af5|(uH# : 200uN)o|| l.^ a[s\ ^o| ^s_M?} AHS2^ ° 

A|oh g£g ^IfXHS A|0|E 7 | X-)|^£|CK 0| y-Sg ^S^XHSfe A|0|E2| =^| 3 -20mmS ^1|^7|- 7fe*fO) A| 
0|eo| U |g= 0.3~0.8g/cm\£ x\\5.tt =r Si^K 



^, ^°H£(MA)7| S[^(3)S 0|$S|fl 71^ S.m^2\ Ad§^£0||Ai #§£|fe ^7^ ^ =o| ag - 

^I^O| §g£)X| 0W*J ' 0 'Sfa°^o 5 iJ^*| iJ^lf ^ o|£S # 7)1^7 1 ^|SH ^ti- S#Sn;of|A) 5| 

S2| M*£HCH|AH SfgSfe lJo| uy % t m A-| S c^71| ^0^ ^A|o| g^ A |^ 

CCR|Ai, UH^OII °i4^ S7|^Aj - X | S g Aj-o| g = g ffcAUlU^. f g ggg -x|o| gf a £7 ^ ^= 

« gsh^^ ££^ *y\m AfolS fi^SS =^ SicK 

S y?|£| ^SEIM A|0|S xi|2^*|o| c£ c(g *gs ^§^(4)0)1 yk ^(zone)S 

y7^Aj yzisfo^Ai ygs- S£S*| #a|2| sfs^ A|§sfA| afiiAis y H 

8 ^t^st suss ^ suck y^ §o| £ g S fa s^xhs a| 0 |s ^»i|2| 5oo%vm yss y 

SaJ|S A|0|S2| XII ^7|^ 7Ks-oKK 



01^ d|£| a0 | & yS0|| S| «h =1WS2| A|0|S H|5§*|fe ^ S§5i A|0|£| ^0| 0|^fe ^ 

£S 0-45-21 a?|o||Ai c|o ksW | ^SH^ ^ §ah 0 | 37) | ^Ajg ^ & XHS# ^ISSh ^ oJH Ci^o| 

$m ys^|o|| 2|©hA| Si^IAis y s g =twis ^aa|* a|o|s# xflse ^ 2J2£S o| aj S « 0 kcH| 9ioi ah 



http://patent2.kipris.or.kr/patent/XML/CHUL671 7/1 01 9950035870. XML 2005-01 -21 



KIPRIS(SU^5jSffi) 



mi 01 xi 8/11 



£>3 5§ 4=EM6, 7)o|| °|sH ^*|7f ^Sl-S 7 k>|h S#£j(9a, 9b)£h $\*\?\ 32§S a^ 7K ,| = 

£#£H(9c) a> ^M*l^h USD 7K>| = S#eH9a', 9b'. 9c')£ *&oHS o|$*(i) ; *)|°jtH 

(A)M)o)|ah, <g-g gg =1S(12), <S# uH# ei£(13). §*&°Hm(MA)S o|$o^ 7\o\B. £^JH(G) 

4°| afl7 j. yy^Q c ^o| Aty 7 ^ S#EH(14, 14A, 14B, 14C)Sf S#el Sfl 5S ^ElKDAI 
DA2, DA3, DA4), 7« £«BK14', 14A', 14B*. 14C')S* SS*H W»» 

B?) 5§ ^E.KLA1. LA2, LA3, LA4) SJ §£ 2S7|(T1)S ^£!£|cH S12, £p| z| s§eH£| ^ xfo|o|| ^§sf 

#Jt|«K>1 7hS o^*}«(2) ; xflojH(A)mo)|AH, ^<j| a^ go, 7t 7 ^*[ c^a| a^ 7 pg j~ s 

#EH(14D, 14E, 14F, 14G)2|- SSSi £ § ^£h(DA5, DA6, DA7, DA8), *^§>t ^^7|- 7fe» 

c ^ £ l 7^S*B)(14D', 14E'. 14F', 14G', 14H')2|- *gj-§ £^ 5§ 4=tKLA5, LA6 LA 7 LA8 

LA9) a! BS. SS7|(T2)S S§ tt*t¥(3) : *flam(A)M|o||A|. *a| &$\7[ c^s\ avcj. ^ ef 

0|= SgB)(16A, 16B, 16C, 16D. 16E. 16F, 16G, 16H)2f f| (1 8, 18')0| £}zj 5§ MB(17, 

17'), fl*|7|- cK*£.| #BfO|H SSS|(16B', 16C.16D', 16E', 16G'. 16H')S ttS 5(zone) 

# asfe ^fll 2§?(4) ; «ISiH(A)M|oiH, yzj aj 7ttt8 o|#A|?|q a> s( . fflfl7| . 7fe «j. c ^oj 

^Eha^/0||fl S#2H(19A, 19B, 19C, 19DW, ?)*|7|- 2SS c^fi| 1-g 2|/oj|g s*&i(19A', 19B', 
19C, 19D"), a|0|e acj ^^( C ) §y s £ 3E^7|(T3)£ ^ahei Lg 2t/0fl^^.(5) ; °J gg §a^o| avci- =«| gjs 
(15)2f EhQOl Oflg^oj sa 7 ^x| s( .y os). gje( 15 -)g ^Aj£ ° & Bje«g ^^^1° agog s^jq) 
Se| a|o|h *)|3=§-*|. a 

S^»2 

flMSHHI Slow. a SoHJ = o|#^(i)a| a^ 7 ^ 0 |= s*B)(9a. 9b, 9cW ShEJ- 7K>|j= s*B|(9a' 9b' 
9c')fe 5§ tEH6, 7)o)| °|5« ?J^0| agog S ^ X(|3ES*|. 

SEfe SiolAi, ^ i§ ^Eh(6. 7)-E 7^|= S#si(9 a ', 9b', 9c')o|| cH» ^cj. 7( . 0 |= s g 

ei(9a, 9b, 9c)a| ?J^# gsj s^ D() eo| =^ )s 1/4 0 |ai. 0 ^ 7 ^s^s S (.- ^ # agog sfe ^ 



SicHAi, 7^ °f*^(2)£| <*m §5 BjS(12)a| S# UH# GJS(13)fe 7\% S#£H(14) o|# i!S(i5)s 

S f§°S Sffe AH| ££§■*!. 



5ioiAi, 7 ^ ^s^(2)a| 4hEh7« s*Ei(i4 f 14A, 14B, 14C)2| ^Ajo| y©o|| q^^^§^c^ 7 ^ 
S SSEK14', 14A', 14B', 14C')2| ^a)o| ^a^» 0 | 0|^^- 0~45°^l S^IM|o||Ai ^-§-A| ? | fe ^ 



» SEfe- Ai|5*K>l| SiojAi, a^ £S ^Eh(DA1 , DA2, DA3. DA4)Bh SSS^ *g,^t g?| 5 § 

(LA1, LA2, LA3, LA4)# sfe 



SE^- X||5»Ol| SJO)Ai, -ycj. o, 7 ^ S#ei^ S«±] 7^0H«)|4 l JoJ fl|^A^| 
S^&8 

*)|1SMI ?;oiAH, §g a^J?(3)a| 7^ s#ai(i4D. 14E, 14F, 14G)a| *s| ^5j^»o|| m§H Shy 

y\% S#Bi(l4D', 14E'. 14F', 14G*. 14H')fiJ ^Ajo| ^g^ol 0|^fe 0~45°S| «y¥IMiO||AH Mf 
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fllltWI atCHAi, ^E>(DA5. DA6, DA7, 0A8)2\ S#£H *gj-g= gijH s§ ^E>(LA5, LA6 

LA7, LA8, LA9)# *fl2^*l. 



flhtKHI SicHAi, ^»|| 5§?(4)^ H?,^ ^5.^(18, 18')o| :yzj 5 g MH(17. 17')o|| °|8H #y #HK>I 

— ^#2i(16A, 16B, 16C, 16D, 16E, 16F, 16G, 16H)S^ 3^ #£K>I = ^§EH (16B', 16C. 16D', 16E', 16F', 
16G". 16H')fl| ?J3S 2fi»SS*l S#S ^x|s| yzjaj § A |o)| ajxHoi- ^a|?|^ «^ #o 



3^12 

*1|1£M| SioUi, ^^/oll^^al -^ch s#EH(19A, 19B, 19C, 19D)£* S-gEHOgA', 19B', 19C. 19D')fe ^ 
2| ££fe 7«S °H«I# o|SA|?|fe H¥ SSf 7HJS |g°£ *l|=El&*|. DA8)2h S#5i * 

gj-S S^H 5§ ^E1(LA5. LA6, LA7, LA8, LA9)# fg°S 



Hl^oU ?io\M, sfEl" S#&K14'. 14A', 14B', 14C, 14D', 14E', 14F', 14G", 14H', 16B', 16C, 16D', 16E', 
16F'. 16G', 16H'. 19A', 19B', 19C, 19D')fe 5}© IHg# 7|-S# Sfe *HS§*|. 

S-^S-14 

^13?i-o)| 5ICHAH, -^7| shcj- s#£H(l4'~19D')fe ElSol ea §4h°J 1JH(15'M £Jth£|cH 5! 




4^ L 

JE&2a 
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